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(54) EXHAUST GAS REFLUX DEVICE FOR ENGINE 
(57)Abstract 

PURPOSE: To improve an effect to reduce the generation of NOX 
owing to EGR as worsening of exhaust gas emission owing to the 
generation of HC is prevented occurring. 

CONSTITUTION: Simultaneously with opening of side ports 3 and 4. 
as main intake ports, to a combustion chamber 2, center port 7 is 
opened and air-fuel mixture Is fed through a center port 7 to the 
interior of a combustion chamber 2. One end of an EGR passage 32 
is connected to an exhaust manifold 28 and the other end thereof is 
connected to side ports 3 and 4 through an EGR valve 34. An ECU 
40 is operated to extend an overlap period between the opening 
periods of exhaust valves 1 and 14 and the opening periods of 
intake valves 11 and 12 by delaying the closing times of exhaust 
valves 13 and 14 in a specified region, where the opening of a 
throttle valve 17 is below a specified value, through actuation of a 
WT timing varying means 10 and open the EGR valve 34 to effect 
reflux of exhaust gas to the side ports 3 and 4. 
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^^x\t. ±^^^mmx\m(Dmmzit^x±mmn.^ 
<omff^mt^if^^ia(OM:^^m^'^^^o\z±fEmm 
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w%mm&tmmL\^^m\zm^Lrzo (m^m6) . ± 

[0 0 10] 

'^n^ztiz^K>^^t>^^p^mEGRm^mt^^ns 
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ut>h^\(omi^mm) ^zmxrm2omi^mm mm 
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30 n.ii^(Dm^mmrz^^xts:<m^mmhm^^n^rz^. 
z<omii^mmo&mz^^x. «psc#<7)^#wra<i:±s 
m2(Dm^mmt(Dmmm?^:^^m^b^n^ct\zt^r). 
c(Dmmmm\z^\^^x^m:f^7.f>m^Tf^- hm^m\fi^ 
' zttmmn. z.n\z^oxi§,^%is^^^^o^m.VF 
mt^'^^\zm^'^t\^o z^twznL. ±^4#^s«e4n 
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^tx^s^r^^. r?^*:)*^, ±iH*^4 2 AT^$n«^# 

^.•^^^'>l.igt'/iP$,^.^T(7)^FBl{C^«l^bn'&c ®SL 
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.^.^'Mtm€rzf^A^X(Dmmiz^^^^t\ri^^. -^-d 
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t±i2Km#ll. 1 2(O^#»PBl^0a}i^Ppl;!,?Ot> 
L<liai/h»SPBlt^i:0> ft^^Pl 3. 1 4 (7)gB#R«P«W 
±iS*li4 2Bf ^$n^fflPBllr«JSIA'E)nTU-5«^ 
l:(i> -(^H#^FBl<h±g»t[#l 1, 120ffl#WPB'5 
i:7:)5itg^«^l^lBP«mffir^J:oir;^i:oTV^^. 
[0 0 2 21 ^-f ^>y#l SOffl^fi^Pem, *^46 
T^^n^jaiffl, T;i*5*.±ffi!Rm#l 1, 1 2C0ffi# 
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-f ^>y#l 5(0M#^Wtl±Kl®^#l.l. 12C[)ffl 
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^tJ-f H3j^-h3. 475«S»i$^Tl.^'&o ±IB^iiK^ 

§1 6a\z\t. 7^±)vmmzmcxi^mr^7.ay w 
;i'#i7t. ;icoxo7 h;i^#i 7<Dras$«ia-rsx 

Oy h;Hr>it2 0^:^«^ttbnTl.^'5c 
[0 0 2 41 ±l2l^1i--f>'7}^-l>3. 4&lD:t:>5'-;K 

7\Z\t. >i^JL^^2 ARXS-ty^—iyi^j:. 

^^2 5;)5^tl^'nS^$tl. ^2if< K4^~-h4rzH 

^^^-^^z^K^mmmm^n^^oizuoxi^-^^, 
Xs. :icox7-;m>hD-;i^#i ST^^fflU^SittSgT 

\t. ±ie^l-ti-^ h3A^^O^K^;!^«fTt>n^C 
(hlZctO, *SjK^2i^*iX7-;i/7!>«J^fife$n'g>.i:'5H;k 

[0 0 2 51 S-t >5^-*- h 7 i^mO^- VS^ > 
i7 2 2fC}gJ^$n. c:nbir>^-:}t-h7^:±tElJ— 

v^>^ 2 2tx^%m\z^^'i^m^%^i^mm^^ 
tix^o. 'tcon^^^mtmm^tixi^^^o tvx. ± 

m-t>^-^>'jj^^^2bt^ibmm^nrzmm^. c 

(D-fe>;$'-;Jt-h7j^TX7(hjg^$n. iin(rJ:OS 
[0 0 2 6 1 Btlfi^^*-h5, 6liS^m-7-:J^-;l«K 

2 8^^bT^ii(D^m^3 oii}s^$nT:feo. 
-)i^\'2S(om^&^\z\t. m%mmmn (j^t, eg 

Rm^tWt^o ) 3 2<;)-i^W^l^^tlTl^^o CICO 
EGRii^§3 2(7)fl!iiSti±ie®mSl 6 0«t^PBlg|5 (^^] 
1 6 1 > ^ 1 6 b (h cOBSitlS^ffl 
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SITU, Sfav-;^^-;^K2 8l^(7)fitM;:>^±tBEGRa 

3. 4\zmm^ri^^o\zuoxi^^. 

[0 0 2 7] ^C0EGR#3 4ft5^-fir77A#t$n 
T(.>^o ±tS*ji®S^l 6 a (!:-»^-v^>^ 1 6 b(i: 
flJ^. c:nb(i:M^(cffi$n;tX7«K3 8;!)ij«gg$n 
T*50. X7a!S3 8c^^'»'8RiJ^3!>txa-x>f yU/< 

0> ±iEEGR#3 4<DWK^WI6f ^C<!:;5«pJteJrfci:. 

[0 0 2 8] ±m7sUy hJi^-tyi^ 2 0 ^\tCtbtr^ 
S-b>1j-S(?)«mm^«, ECU {:D>hu-)V3.-y 

tl. C<7)ECU4 OIC^O. ±I5&EGR^3 4CDraS . 
KM, VVT i 0(0:t>:t7Sjia|. X7--;br3> hD- 
BtOPIKSJS. fii'>'>'x^7^2 4. 2 5(0«S» 
«l* $>r^^7!)« Slfr ^ n 5 ci: o ;k o T i ^ o. W Iz . 
c:<DECU4 0tj:. *Ocfc^f«c$iM®if^^ff^J:^il« 20 

[0 0 2 9] 1) X7-;i/ZJ>hD-j|.#l 8(?D^|fl^J 
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D-;i.#l 8$:iSi;. J:t2X>>;>lp]^S[N;!it±gB0^ 
1 8$PS<. 

[0 0 3 0] 2) EGR#3 4(DMgteHBI : ±fEfi|pHi 
®^Ti^. S4.JliIj^4 8A, 4 8BT^-rj:^l:. X 
□ 'V h;P#l 7 7!?«^Efi<D<^^TSieEGR^;&q#^n^ 30 
ct-pfCEGR^I^S 4$:^#. Xn h;i.# 1 7 o^ffigco 
tiJiatrt^ T E G R^755il|IMJlM{i>-r 5 <i: -5 E G R 
#3 4cDfflg^i*/i>$-d-. Xa'> 
oJe^±(Ofa«SD^Bl5Ite«iKmEGR#3 4^ikgBH 
■r^o ;1CT, EGR^ (%) Jt^c^ST^A^n^c 
[0 0 3 1] • " 
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tztzL. Ge«»^:yxa«S> GatiRASgifiT* 

[0 0 3 2] i^£-::?T. 0 3 (w^-Tck ^ ±iB<B:lHlfe^ 40 

^^AOTJ^, '9-^K*-h3, 4ltS^^^il«t$itT 
t^)bKl)'5^1^SPEGR^ff'5<h|5|^II. I12il^'r^^(i 

ii5S71/^ffi«A3B:7XJ:|eii5(5i$£^ii^A4Tt5. n^E 
G R 1 1*1 SS E G R fr /j: C > <h t ^ o *J ffll ^ fr -5 c 

[0 0 3 31 /j:^> ±fBWm:^Xiiclit{lff 
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m^~-'^(D^^\z\th)i{7^o>\t±\:u\^\ -ecTv 

^nEE^±^-^m\ZKmL<r^^O\Z. ECU4 0 
[0 0 3 4] 3) VyT10(Dt>^7mm:±^^^ 

mi^AQr\t. vvTi o^;d->i:^«iA, ^n^^o 

««A3, A4TH. VVTl 0^:t7lr^^x.5c 

[O 0 3 5] 4) «5««WfflW: 06H:^-r cfc^lC. ± 
IBfiSfefi N;i/^ffi^A 1 (h / <£{Hlg4' h;^i7m«A 2 
filEliteig h;i.^m^A 3 [l43l^T$ blrx>f/*.>|ni 
feS:;i«±i5lHlfeSi\ 1 J; D t;-^Scl^J^±{j>7kum^<hT 

xi7i$'2 5d:ij--r K-f >vx^^$'2 4(OM;^5{i^«E)>S#t$: 
2 4 7ti^e<D^i!tl*^fTb#^J:^HL.T'tckli, 

[0 0 3 6] c:(7)^@(Of^ffl:£itt§g"r'5o 

[0 0 3 7] ^1". X>i;>|pieScN;!>t-^(iUsS(N 1 
5^^T*^oxn>y N;i^ffiJg7!>^-3eM0 o*«C0<*^ffi« 
(ffi[5)IS<£^?^®J^) A0T«. VVT 1 07?>«f^KjLT 

s^m#i3, 1 4<Dm^mmtm2(Dmm4 2B\z7r:^ 
ti^^^izmnmiz^iiix^ti^, cotz^b. ^-^^^7 

Ji^Tlt, «»^cr)exh>T^.^^Baj5^^»^#i 3. 
1 4 ;:>i^l^T^ji^ 2 F^C0^.ii.:^X/>J»m^- h 5 . 6 

^*ai:TSPHi$ti}t^, *<^tfxh>±3^.'4iT»^# 

13. 1 47!>^g3i;^MfCKM#l 1, 1 2 7:iJi^UT^ji 
^2rt{CK^3i^-h3. 4 (X7->iHl>hD-Jb#l 

8 mi^n\mn,^^~ h 3 o^) ^m\:^rm%f»mA^ 

^cD^ir±iBg^M# 1 3 , 1 4 7!)«gfli:bn-5o 
^o\zm%^m^mf^t^n.i^mi^mfn^tf)^\^xh>T 
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m^r^ct\z^^. w%ii::^f)mm^%m\zmm'^n 

iZfriDtl^ZtiZ^D. Vt^(DXo\Z-t>^-t^-h7 

<D^^mcxm%^7.mm^'iyo^m\zit^s cto^< 
f)^±is\zmm^t\^tth\z. *>t:>yDx^)fi«$ 

[0 0 3 9] J:IB«fg#l 3. 1 4 7^^P^i;/rf$. *Otr 
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>IT) EGR^^^^>$-y-^^< EGR#3 40PflJg^ 
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[0 0 4 41 c0mmmx\t. mEmi^m\x7^Lrz 

•^-z^^>^ 2 2 7!i^X7fi^SSl?S6 0^:frtT±ie^^3i 
HX7#>^ (X7lniEE#a) 5 87!>«^ttbnTl^>5c 

c:(0x7#>75 8il, ::(0|ljf£«Ttt. ^^^^>!f 

# 1 5 Oigl!ji>^ 7 h 5 2 ll^aeSffilSI 5 4 ^^O^UT 

iite^n. ±mmmi^^yhs2tmmmm^n^^o 

f3&-pT430> -C/)X7*>7^5 8,J:K»G^««5 4 

10 m^^n^mmi7yy^s6f)m\>'fibnx^'^^. 

[0 0 4 5] &-t>i$^-*-h7rtt'tt. aBS(7>7i7^ 
a.x-^Jrci;OSUf'ai!jUTMK^ft$n^-t>:$^- 
4^-hiK^0#2 67&t^ttbtlT430v C<0ir>i5'-#- 

[0 0 4 6] ECU4 0{i, iiIfE^l|liS0ilT^L./c^] 
20 ±IB1f^®«A0£A^co«iic. T)^j:bt><6iiig 

^ (Mxay h)mm.) mmA3Rrji]^mmmm.A4x 
[0 04 7] c(D^^u^m\z^n\i. ±mn^m^A 

O X\t>. •tr>^-*- hR0#2 6 (^W«AJa/h<h$ 

^0#2 6<DTi?it{ftiJII{i^Lt'^ljnEX7;!^^0t$&$n'5/i 

^-i 5 1 sf)m\^^rzm\zm^n.t>mm^2[^ 
30 ncig&^^^^Tj^^c^n^. cniCcfc-pT*8j^^2rtcoB£. 

t&mMh)V!7m^A3'^M!^^m^A4X\t. -t>^- 

D # 2 6 t^^m t ^ nx^f^mEE:xLrf}mt& ^ 

Lxmi&^n^z.t\zu^^ 

[0 0 4 8] m3mmm^ms\zm'^\.^xmm't 

[0 0 4 9] c<D^mmx\t. m^^immmiz^Ltz 

40 gglliSV^T. m2(Di^m4e\Z7r:btzmi<Dm^mf^ 

izm^s ms(Dmm4B\z7Frm2(Dmif^mf^. ttj.t> 

iz^^i^m^ii^omp^m (^86^4 2 aco^^) ^ 

.^^xom^\z^\^^xt. ^^^y^^i sfimt^n^ 

^o\z. ^0mW}mt)i.<omm^m^^nxi^^. 
[0 0 5 0] z.(r>^or^mmiz^nu. ±ie^^4 6i? 
fri^n^mi 0m^mm<DmTn^x\zmM:»xf)^iiy 

50 7iki^ni>m2(om^mfi\x\ mnmiOMummm^i^ 7. 
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itf)^^K>^m^n^tth\z. *a)^<5>y#i 5(0. 
fe&Dfiiiiaft?s®«ii45i^Tt>. iJ^-f^^y^i 5(018 

(0 0 5 1] u^. *^m\m±(D^ou^mmzm^ 
[0 0 5 2] (1) mi^mmm<DXo\z. f&^^mm^ 

^^mmA 0 t LTrtSBE G RS^t^l^gR E G R SrSlfrT 

m^no^^\zbr^^\^\ 
[0 0 5 3] (2) m^miM&mx\t. ^^m^Aoiz 

431>T. VVTl 0Of^i!iJiJ:0ttSl#l 3, 1 4 0^ 

^13. 1 4(Dmnmm<D^^m^'^^<^o\zbxh. 
±Bn^EGR^nn^^ctf)^'sim\ztji^o fttiL. 
±tim3mmm\z^^^xvwr i oi;:cfcofifm#i 3, 

nt^, #^ffi«AOJ;Ot>jKHE^2|^(OE*&CX^S35« 

II -3 T-t > h 7 rt<OE;^SiU:igg $ it 

5i2>iltt7:>^/>/j:(.^ffi«) x\t. »»^13, 14(^)^# 
fflF^ (h ±Ifi^ 2 coffl#^f.1 ^ OS^S^r^l <S:J£:*:r ^ ;i <h 

z.(D^':)ummm^^\z^\^^x^miS:^^mmm 

\zS^%t^-hS, 6m\zmf)^t::t\z^'DX. ccomM 

(OE,f)±mz^oxm'\i>i^-ts- h? rtTo-tv^- 

[0 0 5 4] (3) nfimm%^m^m'\ti&%^m^m?i\ 
tommmfn^it. \i7.h>}L^j^^^tsmTi^x$>oxh 

fzL. m^-(Dm^iz\t. &mm^wt:^^'r\d7.h>f)^T 

mbXl^^ZtlzUK), C<;DJ:-^75:tfx hXOTBlrJ: 
^tETf^jBEEGRS (P^^-h5, 6f)^^mim2 
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[0 0 5 5] (4) ±m^\mmmx\t. i#«s«Aoa 

51^(0®«A3. A4lC:teliTEGR#3 4^^gflllL. 

1f5e««£in<0®«l3i3lt^EGRS*1#^««tl 
^ E G RScfc D t>/jN$ V^^/Jxftli|S5£ bX t)cl:V^e 
[0 0 5 6] (5) *5gl8T«±K^>it-h(0&^Kto- 

10 [0 0 5 7] 

m^^mf&U(DM:^f)Wi6(omm^\zmQt^mm\z^ 
mz^^n^n^mi$Lx\t. <fflcom«tJt'>c±iBj»s* 

1iS8P«1^S£:^UTrtfflEGR^||firL^. ^blC. ±12* 
b'N»m:^X$:ii9S$-ti:TnfflEGR^fT^i: 

20 f)mm^ti^mo'^Mmm\zit-<s ±t^^^mm\zi^ 

t ±IBrt S E G R RrXnfflJ E G R <D <t 0 N O X 

mx\t. ±^^m,^%mm^t^^(om^%mn\z^ri^M 
^^^^mit-r^ t t^\z±m[^mE GR<Dm\zm^^ 
^\zm^h^mmiS7s(o».x±mm^%(o^itR'csn{t 
^mxt. ^bf-. ±.mmM^p^\zm^nrzmM:^7. 
^(DHCf^i^^c(DmM'^\^xn^Mx^^rzib. eg 
Rm<Dmm\zhi)^f}^t:>^r. Hc<D»afe»r<t^»^*;:^ 

X^yi^3>(Dmi\:^m^^Ztf)^X^^o 
30 [0 0 5 8] CCT. iS*Jfi2Ee0^gT«, ±124* 

^^i-^k N O X ttt^Jf^ffl ^^D:;}^ > > y □ X cOfiMf^ffl ^ 

^X\t. ±iertSBEGR&0^^aEGR$:}JlJA.'2)Ci:{r 

ti)^Xt^m^^^$>^. 

. [0 0 5 9] $blZ, ii*®3IB«jc(0ggTfri. ±IB4# 
eSEGRm^aiA^J:'5{lUTt^^(?)T, ^l^OiSGI^ 

40 m\zj:omLrzx.>>>>a^:h^m&kt^ctfi^x^^% 
[0 0 6 0] immA%mo^m.x\t. ±Mm.^%.m^ 

\k(n>%\E'^MfS7.^^io\zm^%mi^m]^\znL]b.hX 
S&^«fS»f^^$b(:#E-rsc:tfccto. 

50 ^{Sft-r^ctofZL/Tt^-^cOT. CCOcfc^/ci:E:^M^fii 
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ia^JCcfc^g^^«*&fflrt(0fi^a(7)g.fbSft<^(Sit(i: [04 ] ±8Bx>i;>{-;fett*xn 'V h;i^#l8Stt»5£; 

[0 0 6 1] $613. il*^5E«lc7)^gTii. ±E** 10 ^*Ty^7T-*'5c 

^S«T/c!:t>t»fi©?»««TH. (fi0®«;zit-<T±ie [05] ±i5x>':;>l::43ttS»§lMJI<?:K^d5)i<l:a) 

UTi^^OT, c:(D^#PtaacOjl]itc<J;oT, ^\%M<D [06] ±^x>v->(r;feit^x>>?>iE]eas?j:|ft h 

T#^i«M«fJie^«^TJl. ±IB^3£«i«i:0t)»m [08] *§SW(^)S3^it«H43V^T^«$nSS#<7) 

[0 0 6 2] ii*]i6l2®(D^MTtl> ±IBfi^Mjl?S^ 5, 6 . h 

{:{^-pTi®^:Jt- NA^bcof^^^AMT^j^M^i-^bit&d^^ 10 vvT (P^fflpj^^g) 

IEIf-S«S(i:J3K§L^iSfCS?StTl^^/t8?). x>>; 11, 12 

>as;^l::^.]^g€:4;^/ci:l^«HrtTa:A:K<0NOx{iM 13, 14 

^^^^t^cchA^T^^o 30 16 w^m 

[0 0 6 3] mim 7 iSKO^BTli, ±ffiKm#CiPI 1 7. □ b 

>y)«Tl^bTl^'5S«PBlJlg}:^LTl^^fcJ6. 2 8 Sf^V-Tl^-^.F 

'^^^n%\zmi^n\Z^\tW^Z.t,i^'T^^. Z.tl\Z^ 3 4 EGR# 

■:3T$6{-*<(Dl^6f;EGRS$:#^Ci:;&ST#^SS!l^ 4 0 ECU (BS»SfflW^g3&afSPSM8SW»*a) 
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